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and transport

towards the nonlinear regime of ion stopping in plasma
beam-plasma correlations, nonideal plasma
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plasma parameters:
- high Te = 200 eV

- density ne = 1020 cm3
- fully ionized, ideal

plasma parameters: LW
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- moderate Te = 15-30 eV » 3
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- moderately ionized

parameters:
-50J @ 500 fs -> 100 TW
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development of hohlraumtargets W DARMSTADT

fabrication in the target laboratory of TUD (Dr. Gabriel Schaumann)

2006 2008 2010 2011

evolution of the target geometry

dimensions:

- upper hohlraum (sphere): 600um

- lower hohlraum (cylinder): 800 - 1000um, | = 625 - 750 ym
- laser entrance hole: 300um

- 15um gold

production techniques:
- electroplating

- laser beam cutting

- micro chipping
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theoretical calculations

with CASP and ETACHA in |
progress
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Heavy ions _._I
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.
.

Charge state

spectrometer
Multi-frame

interferometry

:3 laser parameters:
. - PHELIX: 30 J, 7 ns, 527 nm §
{ - NHELIX: 30 J, 7 ns, 532 nm |

:' heavy-ion beam:
- energy: 4-6 MeV/u

. -ions: Ar
§ - 500um beam diameter
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Pinhole - Nhelix Phelix { laser parameters:

500 pm , i - PHELIX: 30 J, 7 ns, 527 nm }

Magnetic  } _NHELIX: 30 J, 7 ns, 532 nm|

Heavy ions I dipole »

sl

i t heavy-ion beam:
Charge state - energy. 4-6 MeViu
- ions: Ar

4 MeV/u ""”'I

spectrometer 1 :
Multi-frame P i - 500um beam diameter
interferometry
plasma parameters : -
‘ . 103107 Je= 51;35 (l(?alef-ZD))
] . e i i
] regsli[!mental < =ionrmen benchmark fér:lljllg'on
$ . v | hydrodynamlc_ | ¢
) ~ 19 -3 g j , s s " PAER l‘; ) T ~ 200 eV 3
ne=10"cm= 7 symulatlons e e
* RALEF 2D - fully ionized
b) | i ) - strong gradients
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Monte Carlo simulation for the charge
state evolution in the plasma

Calculation of charge state dependent
stopping power

charge state evolution energy loss of Ar in carbon plasma
14+
0.8 Aris' ¥ | Theoretically predicted energy loss averaged over an ion beam | &
. v Ar ; 4 -+ Measured energy loss (MeV)
0.7 « Arl6* —nhelix temporal profile
< " Ar”' t 35l | = Phelix temporal profile
@ 3
= 06 18+ P
g Ar i 5 I I
80.5 ¥ ﬁ
§ ﬁ E 25 -
S 0.4 5 -~
5 | £ § ooE X &
gos = E
E _.i_ ¥FS15 =+ . i
@ 0.2 =
a
b 1 —~ o
0.1 < = //J" .\\ i
0 = 0.5 N -
-5 20 N/ .
0 1 I 1 Ny I L P
i 0 2 4 6 8 10 12 14 16 18
Time (ns)
01/08/12 |TUD dt| HIF 2012 | Al o ﬁ HELMHOLTZ
| armstadt | | Alex Ortner | [_= 5 ][

| ASSOCIATION



{ﬁ;-a TECHNISCHE
Q05 UNIVERSITAT

direct laser heating probed with slow ions 9.7 DARMSTADT

-
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Pinhole ~ Nhelix i Phelix { Tocer parameters:
L laser parameters. 3
500 pm - PHELIX: 30 J, 7 ns, 527 nm }
¢ - NHELIX: 30 J, 7 ns, 532 nm
Light ions Ry & /
4 MeV/u --------nl-.-nl-l(l)‘lll_... Shielding
C foil C target Dipole Co, h e ————————————
1 um magnet { _ _
40 pm . heavy-ion beam

i energy: 4-6 Me.V/u
CVD diamond { lightions: C, O, Ne
Multi-frame detector i 500pm beam diameter

interferometry

0.3-1 MeV/u‘

{ experimental details:

- slow down of ions with solid carbon foil
- Eion ~ 0.3-1 MeV/u, Vion/Vih ~ 1-2

expected energy and angle straggling at 500keV/u: 10% with 3.5° ..:
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laser ion generation, handling and transport G0L7 DARMSTAOT

S. Busold, A. Blazevic, C. Brabetz, H. Al-Omari, T. Burris-Mog, M. Joost, F. Kroll, D. Schumacher, B. Zielbauer, V. Bagnoud,
I. Hofmann, T. Cowan, M. Roth

target solenoid drift pipe

foil |—
- =

buncher cavity

energy filter
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e [I—
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——— |

AP
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“ fIat top focus 3

©
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buncher cavity
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target solenoid drift pipe energy filter

- SV E F\ENENE

buncher cavity

fucus shaplng

ion beam focused by the solen0|d

o

behlnd target | after solen0|d after 93 cm I-
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S. Busold, A. Blazevic, C. Brabetz, H. Al-Omari, T. Burris-Mog, M. Joost, F. Kroll, D. Schumacher, B. Zielbauer, V. Bagnoud,

I. Hofmann, T. Cowan, M. Roth

target solenoid

drift pipe

energy filter

foil

aser |—

L |

NP

fucus shaplng

»‘ fIat top focus 1 K behlnd target

E donut focus I

010 partlcle -

—

ion beam focused by the solen0|d

after solen0|d after 93 cm I-

3
&
7
. . "

105‘ partlcle

buncher cavity
rf cavity specified and tested

- 3 gap spiral resonator,
- rebuncher at 108.4 MHz,
- 35 mm aperture, 100 kW rf power

Drift Tubes Plunger
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